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SUMMARY

Recent studies have indicated certain principle high-1ift systems

that appear attractive for application to STOL aircraft. One of

these is the externally blown flap (EBF) concept where engine air

{s directed over the wing and flap. In the design phase, an under-

standing of the dynamic characteristic of an externally blown flap .
high-1ift wing is required. In order to generate a more thorough ’
data base, a computer program to predict, by reference to structural

drawin?si the dynamic response of a high-1ift STOL wing appears

essential.

The primary objective of this report is to provide structural stiff-
ness, weight and loads information to L. R. C. for input
into a dynamic model analysis computer program, This data
is presented in the form of sketches, weight and dynamic loads
{nformation graphs and tables for an external blown, triple-slotted
flap, high=11ft STOL transport wing.

The design of a full cautilever wing for an external blown flap (EBF)
experimental STOL research aircraft was developed to the detail of
locating major componunts of the wing such as engine locations, leading
and traijling flap panel trim, and spoiler and aileron locations.

Major load points were determined and primary structural load paths
developed. The functional and structural design studies of the major
components were investigated to assure feasibility and to permit
structural analysis.

The structural analysis of the wing box and component parts was con-
ducted at a preliminary design level. "Smear" analysis method was
used to compute total cover thickness of wing bending material and
arbitrary assumptions of allowable stress and percent effactive
material were applied to account for combined stresses and fatigue
considerations. The flap tracks and support structure was sized at
critical points with the flap in the extended position.

The engine pylon is a cantilever beam extending ferward of the wing
and supporting the concentrated 1oad of the engine. Due to the

critical nature of its dynamic response, a more detailed analysis \

is presented for the engine pylon. The wing was analyzed for nacelle

total weights, exclusive of the mounts, with the nacelles both rigidly %
and elastically mounted. i
Wefght, mass distribution, and moment of inertia data is summarized 2 i
in table form and presented pictorially by drawing layout. Weight i :
data was obtained by three methods: |
{
1. Actual know weight of components. | ‘

2. Determined from preliminary stress sizing.

3, Statistical weight estimating methods.
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INTRODUCT ION

NASA is engaged in a concerted effort to provide a firm technology
foundation for the design, development, fabrication, and operation
of safe, reliable, quiet, and economical fan-jet STOL transport.

One phase, design, is concerned with the dynamic flutter characteris-
tics of an external blown flap high-1ift wing.

In order to generate a more thorough data base required by designers,
it 1s necessary to establish a cumputer program to predict by
reference to structural drawings, the dynamic response of a STOL

The primary objective of this report is to supply structural stiff-
ness, weight, and loads information to L. R. C, for a dynamic model
analysis computer program. To meet this objective, drawings have
been developed in sufficient detail to permit stress, dynamic loads
and weight information graphs and tables to be nrepared for an
external blown, triple-slotted flap, high-1ift STOL transport wing.
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SYMBOLS

Area, in2

Area enclosed, in2

Area lower, in?

Area upper, in2

Box width, in

Wing span, feet

Center of Gravity

Section normal force, 1bs/in
Sectfon hinge moment, in-1bs/in
Distance from neutral axis, in
Modulus of elasticity, 1bs/in
gending stiffness, 1n2-1bs
Force, 1bs

Shear buckling stress, 1bs/in?
Stress, 1bs/in2

Load factor or modulus of rigidity, lbslin2 depending on
use

Shear stiffness, 1bs
Torsional stiffness, in2-1bs
Height, in

Hertz, cycles per second
Area moment of inertia, in*

Mass moment of inertia, 1bs-in about respective axis

Inside diameter
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J = vEI/P

Ks

N.S.
0.D.

PSI

t = AL/2B
tgy = Au/zB

T =

wr W -~

Beam-cotumn coefficient, in

Strouhal factor, for unsteady aerodynam1c§

Shear buckling constant

Length, in

Bending moment, in-1bs »
Load, 1bs/in

Normal station, in

Qutside diameter

Load, 1bs

Stress, 1bs/1n2

Shear flow, 1bs/in or dynamic pressure, 1bs/1n2
depending on use

Reaction load, 1bs

Side load, 1bs

Torque, in-1bs '
Engine thrust, cruise, 1bs

Engine thrust, max, 1bs

Thickness, in

Cover thickness lower (smeared), in

Cover thickness upper (smeared), in

Thickness of lower skin, in N

Thickness of upper skin, in

vertical shear or load, 1bs - Velocity in knots in
Dynamic Loads '

Weight, 1bs

e A
‘x,,......——‘"‘s"

Unéform load, 1bs/in f
Distance of mass from x reference axis, in (s
Distance from centerline along wing, feet -

Deflection, in

Distance of mass from y referance axis, in




n, eta
x1

p= I/A

SUBSCRIPTS
avg

e

F

ult

tot

wb

x.y’z

Angle of attack, degrees
Fraction of wing semi-span
Modal amplitude

Radius of gyration, in

Circular frequency, radians/sec

Average

Effective

Critical speed, flutter speed
Ultimate

Total

Web

Wing bendiny

Rectangular Cortesian coordinates

Normal - Nacelle, in Dynamic Loads

Horizontal

Vertical

MATHEMATICAL CONVEN!IIUNS

z

I+

Sum

Equal

Plus

Minus
Multiply by
Square root

Plus or minus
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section 1. STRUCTURE

Wing

The wing for the experimental STOL transport research airplane has a
17% thickness supercritical ajrfoil. The wing span is 72.2 feet
with a sweep angle of 25° at the 25% chord and a wing area of 725
square feet. The wing is a full cantilever construction with a
centersection mounted on the upper portion of a Gulfstream LI type
airframe. The wing consists of:

a. Main box structure

b. Leading edge structure (fixed)' |

c. Leading edge high=1ift flaps (Krueéer)

d. Trailing edge structure (fixed)

e. Trailing edge high-11ft flaps {Tripple slotted)
£. Spoiler system | )

g. Aileron system

The main (structural) wing box consists of two spars and an upper and
lower stringer reinforced skin. The front spar is located at 15%
and the rear spar at 459 of the wing chord. Primary ribs are pro-
yided at structural load points as well as intermediate ribs for
contour control and skin panel stabilization. Structural load point
locations are the trafling edge flap tracks and actuators, aileron
hinges and actuators, leading edge flap hinges and actuators, and
engine pylons.

The wing box is a ngtate-of~-the-art" fabricated assembly with pro-
yisions for attachment of leading and trailing edge fixed structure,
leading and trailing edge high-1ift devices, spoilers, and aileron
systems. Attachment of wing to fuselage is provided by two machined
fuselage bulkheads: one forward and one aft of the structural wing
box. The wing general arrangement 1s depicted by drawing PD-111-2-003
and the structural arrangement {s depicted by drawing pD-111-2-006.

High-Lift Devices
Leading Edge Krueger Flaps

Leading edge Krueger flaps were desfigned to sufficient detail in vi'der
to determine their dynamic ioad inputs to the wing box. These inputs
will be used as parameters in a computer flutter analysis program.

The flap chords were described as being 25% of the wing chord
outboard of the engine pylons and 15% of the wing chord inboard and
batween the engine pylons. Extended position is to be 60° to the
wing reference plane. With these inputs, a leading edge section was




drawn and the mechanics of an articulated 25% chord flap was designed
to retract into the wing forward of the front spar (15% chord),
In addition, a one piece 15% chord flap was drawn.

Following a review by NASA, this concept was detalled on drawings
Pp-111-2-004 and PD-111-2-005. Actuators and hinge points, as vell

as spanwise trim lines, were determined uti19zing the previously
established wing box ribs as hard points where possible. This infor-
mation §s depicted on planform general arrangement drawing PD-111-2-003.

Trailing Edge Flaps

The trailing edge flap system consists of an inboard flap, center flap,
and outboard flap. Each flap is made up of three (3) elements and is
a triple-slot modified Fowler type. The first and second elements
are the St. Cyr aerodynamic profile and the third element is a
NACA 4412 profile modified to match the supercritical wing trailing
s The chorcs f e tree (3} om0t MG P adBfevad on

. spe ely, The traj e
42 oA T Peet Y8 Y ana PD-11:-2-011.
Data suppiied by NASA dictated flap element defiections for a landing
position setting and a take-off position setting with the three (3)
slots held constant at .015C (see drawing No. PD-111-2-010, flap track
station 84.90 take-off position,and flap track station 84.90 landing
position). The third element rotates + 20° as flapron when positioned
to the landing setting. The ,015C slot remains constant throughout
the + 20° flapron rotation.

The flaps translate between retracted and take-off positions with
a conventional Fowler type motion. However, between landing position
and take-off position, all flap elements rotate about a common fixed
point (see drawing No. PD-111-2-010, notes 1 through 4).
Engine Pylon
Support of the TF-34 engines is provided by engine pylons cantilevered
forward of the structural wing box and attached to the front spar.
The pylon consists of:

a. Forward engine/pylon mount fitting

b. Pylon box structure

¢. Rear engine/pyion mount fitting

d. Upper and lower splice fittings (pylon to wing box)

Drawing P0-111-2-008 depicts the structural arrangement of the closed
box pylon.

The forward engine/pylon mount consists of a machined for?ed fitting
attached to the box structure, A thermal expansion 1ink is provided
between this fitting and a spherical bearing suppori on the engine.
The rear engine/pylon mount is also a machined forged fitting. An

———
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integral machined pin enyages the engine mount for thrust and side
Yoads and two stabilizing 1inks resist rotation about the longitudinal

axis.

steructural attachment to the wing box is provided by two upper and

two lower splice fittings. Upper splice fittings are bathtub type

with tensfon bolts. Lower splice fittings transfer load through

shear into the lower wing skin. ¥

General Arrangement

A three view of the NASA EBF  model is depicted on drawing
PD-111-2~021. .
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Section 11. LOADS
Static

Cruise Configuration: The wing sparwise load distribution was
assumed to be represented by an elliptical distribution, The
spanwise load distribution was then integrated from the tip inboard
to provide the local shear and bending moment at any given spanwise
station. The engines, nacelles and pylons were treated as concen-
trated 1oads. This information is represented by Figure II-1 and
Figure I11-2,

High Lift Configuration: The loads acting on the high 1ift devices
were established from empirical sources at the 180 knot flight
condition without blowing. In the absence of more definitive data,
the spanwise distribution of section normal force and hinge moment
were assumed to vary with chord length. This information is repre-
sented by Figure 11-3 and Figure 11-4,

The loads with the externally blown flap were investigated at a low
speed flight condition for vhich there is limited experimental data.
The results showed that local pressures on the third flap element
were slightly higher with blowing than were predicted for the high
speed flight condition. However, total loads were higher for all
elements in the high speed flight condition.

Dynamic

Using the wing geometrical data given on Figures 111-2 and I1I-3,

and the stiffness data given on Figures Iil-1, 111-4, I11-19,

111-20 and 111-21, and the inertial data shown in Section IV, a finite
element analysis of the wing was synthesized, This model was used

to obtain, first, the natural modes of vibration and, ultimateiy,

the flutter characteristics.

The wing was analyzed for nacelle total weights, exclusive of the
mounts, of 2015 and 3500 pounds, with the nacelles both rigidly and
elastically attached to the wing; it was also analyzed without any
n?§e11es. A11 results are for the wing cantilevered from the fuselage
side.

Vibration natural frequencies are presented in Tables II-1 to II-5.
These are for the empty wing (contains only residual fuel). Not all
the vibration frequencies used in the flutter analysis are given
:1nce the material would be voluminous and probably not be of primary
nterest.

Presented in Table 11-4 are wing bending natural frequencies for the
wing with nacelles elastically attached. The frequencies were obtained
from an eight degree-of-freedom, lumped parameter analysis. There are
six degrees-of-freedom for the wing and one degree-of-freedom for each
nacelle. Mode shapes, along the wing elastic axis, that correspond

to these frequencies, are shown in Figures 11-5 to I1-12.
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Coupled bending and torsion natural frequencies, for the wing with
nacelles elastically attached, are presented in Table 11-5, Six con-
trol points located on the wing elastic axis with two degrees-of-
freedom, one in bending and one in torsion, at each control point,
were used in a dynamically coupled analysis. Again, one bending
degree-of-freedom was used for each nacelle.

Results of a flutter study are presented in Tabies 11-6 to II-13 and
in Figures I11-13 and I1I-14. In the tables, k 1is the Strouhal
factor and ug is the flutter frequency. All flutter speeds are com-
puted in terms of true airspeeds. ‘

The flutter analtysis used:

(1) Subsonic, two dimensional, incompressible, Theodorsen
theoretical aerodynamics using strip theory across
the wing span

{2) The dynamics of elastically suspended nacelles, with
no aerodynamics on the nacelles.

Figures 11-13 and 1I-14 show the flutter boundaries for the wing with
elastically mounted nacelles. Flutter speeds are plotted versus the
ratio of nacelle fundamental bending frequency to the uncoupled
fundamental bending frequency of the empty wing. The points at the
nacel le~-to-wing bending frequency ratio of infinity, representing

a rigid mounting, are points that were determined in the study.
Ho?ever, the dotted 1ine represents a judgment between its two end
points.

These flutter results should be compared to those obtained by different
analyses and methods; they should also be corroborated or substantiated
by tests of wind tunnel dynamic models, If aerodynamic parameters
from wind tunnel tests are available, it is recommended that they

be used in the same program used for this study.
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Table 11-1  Uncoupled Natural Frequencies -
Wing with No Engines

Bending Torsion
rad/sec hz rad/sec hz
24.73 3.93 55.55 8.84
85.42 13.59 105.2 16.74

204.5 32.5 145.4 23
425.6 67.7 165.4 26.3

Table 1I1-2  Uncoupled Natural Frequencies -
Wing with 2015 1b. Nacelles,
Attached Rigidly

Bending Torsion
rad/sec hz rad/sec  hz
22,77 3.62 | 21.63 3,44
63.29 10.07 51.41 8.18

170.3 27.1 . 83.82 13,34
284.8 85.3 157.6  25.1
Table I11-3 Uncoupled Natural Frequencies -
Wing with 3500 1b. Nacelles,
Attached Rigidly

Bending Torsion
rad/sec hz rad/;ec hz
21.57 3.43 17.14 2,713
56.96 9.06 40.96 6.52
163.3 26.0 83.0 13.21
244.3 38.9 167.5 25.1
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Table II-4 Bending Natural Frequencies - Wing with
2015 1b. Nacelles, Elastically Attached

Mode rad/sec hz
' 1 18.49 2.94
2 35.68 5.68 .
3 58.73 9,35 »
4 104.9 16.69
5 218.6 34.8
6 434.0 69.1 _
7 513.1 81.7 g
8 1163.3 185.1 o
Table 1I-5  Coupled Natural Frequencies - Wing with
2015 1b. Nacelles, Elastically Attached
Mode rad/sec hz
1 17.31 2.75
2 22.50 3.58
3 41.31 6.57
4 44.65 7.1
5 79.38 12,63
6 97.23 15.47
7 129.8 20.7
8 200.2 3.9
9 261,2 41.6
10 381.7 60.7
1 479.4 76.3
12 517.6 82.4
13 832.4 - 132.5
14 1969.0 313.4
\
I
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Table 1I-6 STOL Wing Flutter Speeds - With 2015 1b. Nacelles,
Elastically Mounted on the Wing. Pylon stiffness
Reduced to 25% of Design Value.

Altitude fuel k WE ) VF

ft. rad/sec ft /sec knots

0 empty .25 35.5 613 363

10000 .23 35.3 662 392

20000 .20 35.2 759 449

25000 .19 35.1 795 an

30000 empty 17 35.1 891 528

0 25% .27 34.8 556 329

10000 .24 34.7 624 369

20000 .21 34.6 m 421

25000 .19 34.6 785 465

30000 25% .18 34.6 828 490

i 0 50% .28 34.4 529 313
10000 .25 34.3 592 351

| 20000 .22 34.3 671 397
; 25000 .20 34.2 737 436
] 30000 50% 18 34,2 818 484
' 0 75% .28 34.0 524 310
. 10000 .25 34.0 587 348
20000 .21 33.9 697 313

25000 .19 33.9 769 455

30000 759 .18 33.9 812 481

‘ 0 100% .25 33.8 582 345
10000 .22 33.8 661 391

20000 .18 33.7 807 478

25000 17 23,7 855 506

30000 100% 15 33.7 967 573
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Table 11-7 STOL Wing Flutter Speeds -

Altitude

With 3500 1b. Nacelles,

Elastically Mounted on the Wing. Pylon stiffness
Reduced to 25% of Design Value.

Fuel

k

NF F
ft rad/sec ft/sec knots
0 empty .21 28.4 582 345
10000 .19 28.1 638 378
20000 .16 28.2 760 450
25000 .15 28.1 809 479
30000 empty .14 28.1 864 512
0 26% .22 27.9 546 323
10000 .19 27.8 631 374
20000 17 27.7 702 416
25000 .16 27.6 743 440
30000 25% .15 27.5 791 468
0 5p% .23 27.5 515 305
10000 .20 27.4 591 350
20000 .18 27.3 653 387
25000 .16 27.3 736 436
30000 50% .15 27.3 784 464
0 75% .23 27.2 509 301
10000 .21 27.1 557 330
20000 18 27.1 648 384
25000 o 27.0 685 405
30000 75% b 27.0 777 460
0 100% .28 27.0 484 287
10000 .21 26.9 B52 327
20000 .18 26.8 643 381
25000 A7 26.8 681 403
30000 100% 16 26.8 723 428
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( Table 11-8  STOL Wing Flutter Speeds - With 2015 1b. Nacelles,
Elastically Mounted on the Wing. Pylon stiffness
Reduced to 50% of Design Value.
Alt{tude Fuel k Wp Ve
ft rad/sec ft/sec knots
0 empty .33 41.0 835 317
10000 .30 41.0 588 348
20000 .26 40.9 679 402
25000 .25 40.9 706 418
30000 empty .23 40.9 767 454
0 25% .34 40.6 514 304
10000 .30 40.5 582 345
20000 .26 40.5 672 308
25000 .24 40.5 727 430
30000 25% .22 40.5 793 470
0 50% .26 40.0 663 393
10000 .23 40.0 749 443
{ 20000 - 1 30.8 887 525
25000 .14 30.9 952 564
30000 50% A2 29.4 1056 625
0 75% .18 29.5 48) 418
10000 .16 29.4 540- 469
20000 .13 28.0 635 552
25000 A2 27.9 683 593
30000 75% 0 27.6 738 641
0 100% .18 29.4 703 416
10000 15 28.4 816 483
; 20000 .13 28.2 936 554
! 25000 A2 28.1 1010 598
; 30000 100% Al 27.9 1094 648
;; .
;
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{ Table 11-9 STOL Wing Flutter Speeds - With 3500 1b. Nacelles,
; glastically Mounted on the Wing. Pylon stiffness
Reduced to 50% of Design Value.

Altitude

Fuel

k

F F
ft rad/sec ft/sec_ knots
0 empty .24 32.2 578 342
10000 22 32.2 631 374
20000 19 32.2 730. 432
25000 .18 32.2 770 456
30000 empty 17 32.2 815 483
0 25% .29 32.0 476 282
10000 .26 32.0 531 314
20000 .23 32.0 600 365
25000 .22 32.0 627 n
30000 ~25% .20 32.0 690 409
0 50% .33 31.8 416 246
10000 .29 31.8 473 280
( 20000 .26 31.8 527 312
25000 .24 31.8 571 338
30000 50% 22 31.8 623 369
0 75% .30 31.6 310 269
10000 .27 N.6 344 299
20000 23 31.6 404 351
; 25000 21 31.6 442 384
' 30000 75% .19 3.6 488 424
’ .
: 0 100% .21 31.3 438 K1)
{ 10000 .19 31.3 484 420
N 20000 .16 31.3 575 499
i 25000 14 3.2 656 570
30000 100% A3 3.2 706 613
4
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{ Table [I-10 STOL Wing Flutter Speeds - With 2015 1b. Nacelles,
Elastically Mounted on the Wir . Pylon stiffness
Reduced to 75% of Design Value.
Altitude Fuel k we VF
ft rad/sec ft/sec knots
0 empty .35 43.7 538 319
10000 .32 43.7 588 348
20000 .29 43.7 649 384
25000 .27 43.7 697 413
30000 empty .25 43.6 152 445
0 25% .30 43.1 619 367
10000 .27 43.0 687 407
20000 .23 43.0 806 477
25000 .22 43.0 843 499
30000 25% .20 43.0 926 548
-0 50% .20 32.2 695 412
10000 A7 31.5 797 472
20000 15 31.5 905 536
25000 .13 30.1 998 89N
30000 50% 12 29.9 1073 635
0 75% .18 30.3 724 429
10000 .16 30.3 815 483
20000 13 28.9 958 567
25000 12 28.7 1031 610
30000 75% 0 28.4 1115 660
0 100% .18 29.9 716 424
10000 15 28.9 83 492
20000 13 28.8 954 565
_ 25000 .12 28.7 1030 610
i 30000 100% .10 26.8 1165 684
- '
!
(
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- Table 1I-11 STOL Wing Flutter Speeds - With 3500 1b. Macelles,
i £lastically Mounted on the Wing. Pylon stiffness
Reduced to 75% of Design Value.
' Altitude Fuel k WE Vg
ft rad/sec ft/sec knots »
0 empty .25 34.3 592 351
10000 .23 34.3 643 381
20000 .21 34.3 705 417
25000 .20 34.3 740 438
30000 empty .19 34.3 779 461
0 25% +33 34.1 445 263
10000 .31 34.1 474 281
20000 .28 34.1 525 3N
: 25000 .26 34.1 566 335
. 30000 25% .24 34.1 612 362
0 50% A7 33.8 471 278
10000 .15 33.8 521 308
\ 20000 13 33.8 583 345
( 25000 2 33.8 634 375
30000 50% I 33.8 694 411
0 75% A7 26.2 664 393"
10000 .15 26.0 747 442
20000 A3 25.8 854 506
25000 .12 25.6 920 545
) 30000 75% J1 25.4 , 995 589
* t )
? 0 100% A7 25.8 654 387
: 10000 J4 24.9 766 454 >
20000 N2 24.5 880 521 \
R 25000 J1 24.3 951 563 i
i 30000 100% .10 24.0 1033 612 |
*li j
g .
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Table 11-12  STOL Wing Flutter Speeds ~ With 2015 1b. Nacelles,
‘ flastically Mounted on the Wing.

L Altitude Fuel k WE _ Vg
ft rad/sec ft/sec knots y
0 empty .34 45.1 572 339
10000 .32 45.1 608 360
20000 .28 48,1 694 am
25000 .27 45.1 720 426
30000 empty .25 45,1 778 461
0 254 . .28 44.3 683 404
10000 25 44,3 764 452
20000 .22 44.3 868 514
25000 .20 44,3 954 565
30000 25% .18 44,3 1058 626
0 50% .20 32.6 479 416
10000 17 31.7 549 . 477
20000 .14 30.5 642 557
25000 .13 30.4 687 596
( 30000 : 50% W12 30.1 738 641
0 75% .18 30.5 3 433
10000 .16 30.6 823 487
20000 .13 29.2 967 573
25000 .12 29.0 104y . 616
30000 75% Al 28.7 1126 667
L] .

s 0 100% a7 42.0 752 445
¢ 10000 .15 29.6 849 503
2! 20000 .13 29.4 976 578
25000 A1 27.6 1084 642
30000 100% 10 27.3 176 696
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Table 11-13 STOL Wing Flutter Speeds - With 3500 1b. Nacelles,
Elastically Mounted on the Wing,

Altitude Fuel k Wg . VF
ft rad/sec ft/sec knots
0 empty .25 35.5 612 362
10000 .24 35.5 638 378
20000 .23 35.5 666 394
25000 .22 35.5 696 M2
30000 empty .20 35.5 766 454
0 25% .34 35.3: 447 265
10000 .32 35.3 475 - 281
20000 .29 35.3 524 310
25000 .27 35.2 563 .333
30000 25% .25 35.2 608 360
0 50% .27 34.9 557 330
10000 .24 34.9 626 n
20000 .22 34.9 683 404
25000 . .20 34.8 751 445
30000 50% .18 34.8 834 494
0 75% 07 26.4 670 397
10000 .15. 26.3 754 446
20000 .13 26.1 864 512
25000 J1 25.1 984 - 583
30000 75% .10 24.9 1074 636
0 100% .16 25.4 684 405
10000 14 25.1 773 458
20000 .12 24.7 889 526
25000 0 24.5 959 568
30000 100% 10 24.2 1042 617
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section 111, STRESS

This section contains the preliminary analyses of the wing box, flaps
and engine pylon structure. Included are the stiffnessas and approx-
fmate section properties required for the vibration and flutter analyses.

The wing box analysis begins on page 44, Bendiny, torsional and verti-
cal shear stiffnesses are on pages 46 and 49. An internal bending
load distribution in the box covers is on page 50.

The flap analysis begins on page 44, Pages 58 and 59 summarize the

flap bending and torsional stiffnesses. Analysis and section properties
of the flap support structure are provided on pages 73 through 100.

The figure on page 100 identifies the typical sections for the fnboard,
center and outboard flap supporis.

The pylon analysis begins on page 103. Vertical shear stiffness, banding
stiffness and torsional stiffness are plotted versus pylon length on
pages 106, 107, and 108, respectively.

Wing Box Structure

The wing box is a single cell box beam of skin-stringer construction.
Material is atuminum alloy (2024-T3 and 7075-T6). Method of analysis
is at a preliminary design 1evel assuming an allowable bending tensiie
stress in the lower surface of 50,000 psi. Upper surface wing bending
area is based on the lower surface area arbitrarily increased 20% to
account for a normally higher area due to the upper surface being
buckling critical. The allowable stress of 50,000 psi accounts for
area out due to holes, combining bending stresses with shear stresses
and fatigue considerations.

Resultant bending material determined the bending stiffness. The
vertical shear stiffness is based on the total estimated spar web
thicknesses. Torsional stiffness is based on the spar web thicknesses
and the upper and lower skin thicknesses. Skin thicknesses weré
determined by assuming 50% of the bending material to be shear material.

Flap Loads

The normal force (FN) and pitching moments on flap numbers 1, 2, and

3 for inboard, center and outboard sections were determined from the
coefficients shown on pages 101 and 102. These forces and moments are
reacted at the flap supports. Bending moments on the flaps are used
to determine the skin gages. The bending and torsional rigidity
curves for the flaps are shown on pages 68 and 59, respectively. The
calculations for the forces and moments are shown on pages 61 through
72, and are summarized on page 60,

The reactive loads and moments ave applied to the flap support beams
and tracks to determine the size of the cross sections. Bearin
sizes capable of carrying the required loads influence the inftial
siz2ing of the members. The bearing loads applied to the flanges of
the beams and tracks are critical. The shape and sizes of several

44




critical cross sections are shown for each saction of the flaps.

In all cases the dimensions, cross sectional areas, moments of
inertia of the beams and tracks are varying, In the absence of
detailed drawings, it should be sufficiently accurate to consider ¢
linear variation of properties from section to section.

flap Structure

The material of construction for the skin and frames of the flaps
§s 17-7 PH stainless steel. The skins are brazed to a stainless
steal honeycomb core. The tracks, supports, and fittings are made
from 17-4 PH stainluss steel. The mechanical properties for these
materials are referenced in MIL-HDBK-5, and they are reproduced for
convenience below.

17-7 PH stainiess steel*
MIL-S=-25043

Sheet

177 KSI

160 KSI

F., = 158 KSI

Foy 15 1Sl
29.0 x 108 PSI
= 30.0 x 106 PSI

m m
]

17-4 PH Stainless Steel*
AMS 5643

Bar and Forging

Fgy ® 190 Kl

Fgy = 170 KsI

Fey = 178 XSl
Fgy = 123 K81
£ = 29,0 x 106 psI
Ec = 30.0 x 106 PSI

*Room temperature values

45

Rt



T iggrL N o7
O ossINIFNLS

2<n__w___2m,w. SO NOLLDVSA ~ W .
£ g A S s 4 g

4

cE

o5

2 est
ey sk - b |
' x
INTT QICYLNDD 2 .
<iXy JILSYI3 ra-~

TEEEINIANLS FYNOI = YO 2 ONIANZY

- e - b omm e
o et i T S g e

BRI TGl oA sl

46




%

LY

Zasic DATA _

700" 3 -
I e . e WINGT T SPARSTAME
/02,038 L ) ‘ TRAILING EDGF. Fu~®S \;j

| 85,048, i

...... b

-

£0,00
= 1385 "\, '
1860
SIS 628 "2= _
Z Prior . T\ 198.20" %= .3420
171:12" ~
/182,60 73 . 437T

| 2640.60" %<.5554

z59,07"
e72.80 " pu622T7.

e .

334 90 -

. "
227.6%5" - @2.52

—

totn NN




171,20 -~ e

WING PLANFORM

B oasie. DATA ... o

-3

g

FiG.

e 227,62 " i nt—0 8,5

A Al

wres 417




’ 1

+- Lol o
: NYASINTS FO NOMNYS —~ Mo o
oy & S L ¥ 5 ¥ £ Z2’ Ve o
: o
v
e
2/
o
-
t 44
ST 20
SHAN AILS
3VIHS
\ )
STANIAILS BVIHS IVOLLEFA
%OQ ovwn 10U - Ld S2L
-




_ - - \!\.,l.vl.i.lc - - \J - M.H . Il o
L ¥
v’ ] 1 b
G - 7 ol
NYISIWIS do NOLI7IS ™ M |
’ ) . . . -vh n- No . . \-. . 0
y . = ! L 2 S . o
of . & ~ .
+
i s
: zf
[ =
£
N : 9
mv \ /
oz

ﬁtﬁ,\N.v | | E\\WWN mO\.

(IAA ) Savol N3 VNI ILNT
B ol etd Sl

"

o Jr-..l.ql.i - . )
E ) . R - - X )

-




- -

et e

(5961 onv} €T ===d Srylue-yvevil

AW PR TV e AapAlan TIOTA
TIW3Y]0 i7iite = CUER S Lo AT \nE PN
,...T_._xm Ao e aas¢ona oY
Yaigim xea - Y
THRY A S8 = Rl EERLEIER RS EED 53333 = Pmr
. PI% Yol —4FFAIAY = [ °Y
i ﬂou\\\E AL d CSARONI ) any a2 N.om Y Ym_.r&...u IVHRICGY = .m.Z
| NYIJH I o fyoildovrsd = 17,
=
o @9 Q 5o 231 LY - +3°5L7 oco*/
c0o 21 ¥ X% bFE T bl 36 2! ] 19 07% TN
co0 LZ £3°f JZ34 53 20 51 AETEE 0% - LOE 057"
LG F o6 ¢ 507 7% THY 731 FFOE | 9
00S ¥ ¥ AR 7 TS 3131 02 52 bbl ozt
0Q0’Ls A 554 S ¥ @2 92 Z2'2% 15 L¥/ gl
oo ¥.S5 SL°} oZ6 25 S A z8'12/ 95¢
w069 g5°E/ iaor K3 ez 75¢ EC 77 zel
S aI-NT_01 L N ™1 G ey 2 o/, 0E .w\
. . o - ™ -” .? n.h\l '
P..)> PJDM_).. A4 ] C_ J ‘N :\I.
1- 27 F7EvVL ¥o9 oW TOLS
.




: . \.\l‘ul_.llt.r i P Foi 1#4 -
..!' “t

(030l LAYy GU <RI 4T o P;..

g9 X7 onfiwd 33 =3 A RN T 20) .Q_La..n*ln. = .N -

S Lon BRI BRI ANoTd IWPSS Y — JavAS 8 o 4 7305 23am = - Tx\bm\/ = £

W3NSt vLIFA ann = >>

“NCE L RS T PLS-x 1wyl o LH3H 512 m.l.qﬂu.ul|||

TR ES R R TIA 3D qoidw VLo RamnSpt 2A=2A = En S 2e) ISIERIERAAE k4
VS| 2= EPLLES Tr ) s Y] 5 TY 1 oF{ad T1Y {3-) Vi (VAKS Lo ARG To & JLIES I o T B WHﬂ.ﬂZ
¢ # ”

o7 oS 3 e e} TR LA T3 Vi YNOliady

w\QN. JC NUlia ).lu.w.m\ S EERNVESY 271 EE: SL9IA o3no?f AIIA0 Yoicl

Rt AR EOREEIRED ] i T AT B 35VE]  aida ,...m>ﬂlﬂw3unmlmﬂ.rok Y

e S NN AR N N B
nJ__.M.\ ._-43—\)__ = -0 e V1A My L =R 1707 il L7y = h.n,.—lﬂll.

TNIFON| granaq) o an TN

x 52

Auuf,.u_...:ﬂ. »amoq o] = M2 golr = FINED “rerp A— -
- -
. , r\\ _ _—
ZEe o eb’L o (@ ° | e o 00" e
2e7° 33t el 2 ooc z{ |fb3)<Es ,vr .Fr ozt! 39P°FE s¥o s
BRI sa 57 | o0 LT (ghE)ib T [k E w12y | sserel | £27 Dy
i ose’ Zazl YA cablot 1535 bSE A 2NEETZ o6’ % az:
ED LTI 18! 005 b | AL R 995 [sz'21% LL's cT
Ny EEX ¢L CZ 6c0 LS ERA =z 759 ol 725 1TF 2% ¢ Gid"
99" tizt Loz SEF-A e£c// i h Gad8 ./ c22 LSt sLLk YEXh
3 Lost comz | So°b? | €27/ YERLS saLel | croges |0 s E A
TN NI 57 Jruat NGd 333 ST —=i 1 U 53 CRERT Y] ;
' _.M 0 'S - .\(\
1 .=~ I A | e ’ . . I “n !
= 4 SRR A O\ T, N 3 £
e S I A A YO Sio. eus
.t - -




- (Gout DI CL =we &

53

> . = j N = {
(1= ECTETE) iyo...c = X, P/ X8L VYo o
.w r z w\ .-j-...- =
S of \a..p.... 55 Y 4 N\\Mﬂ J..m + :.wru‘u \.....HH,
h — iy
' b anN X nJQ ﬁd}:\ /m&%( AL AR 2Y _ M‘t
.— Nh :‘j \\ P — H
1 > ” ” . il
2 i CNT ST IRl and)  apyane = "7
- |
m -
-
.. : 221 azi vel” 2pi
M-Nn m-h--ﬁ i hbl - ..N*M-l T:-...@.NG ONM. QQN. +.+N
2z E.H.m .wwu E, TEF eZ2l" o0l " 28 .
wws 25t J.m mm Ly (Ll cHf T°2¢
. - TIE
> B i ' FSE! ST og!’ zs¢
A e L nw ~—t T LSZ" +iz S2%
s gt h.-. |W- =i \.I. T o ‘. —
2 och 2 22 “.n.\ CIiT 92" 122 0%
=g, 3ie 220/ €/ i ik bt Al
2/ a1=5 LSEl +1°/ 3
Tt o~ N— N— a a.M“ul m
o N QH e - i * -
“ b e (9] J. _.3 1 -ndJ_. 7 7
vl e | EoV] TV Labwy | 2N
il ..“\I..... / XU OrHdm ol S
_— _

ot




Ao TEWAPSY AL LI 3 Jp saTnaell 154, % Xow/ =3
. . . [ 4
- oot ™ \ = -
(NIL[T3WE 20 Li3HeK Y[y + 3oy ° 2L
& o“” 7 ’” 7] = "

r

1]
4
PA

NOJ 4 JOHFLSIC

ﬂ_od.rz.w >>3AA0D Pl QoY LWII Rag )

Jnsm.:.wﬂ\ Ur_X:{\ =

LHOTAH X0T “Xin| 40 5@ |° Thoan ko’ 3INPIAAI =Y

7 FRY JINO I3moa wiol =V

ARy M3INp FFLID w.Lofl =P
e 9F | 95 F ¢t 5 A 70E ¥ czs/
{21 fa/ 795 +a°L ¢5 ¢! &b & LE 5 64"
b1 z 71 527 czé rs 51 8+’ -FE°7 CEN A
vbe 55 L izl TRA /55 af 0/ 0z5°
777 5Ts | *3 TTF 7 L =) G0 | o
Lb giz | 50 jzor | 1EET 0% £7 37 TES
50z <96/ ) et AN g i/ g7 -oc” 7ET”
7L ES 0527 Z+51 75747 2427 7522 ST ol G 92 YR
piet gt NI L XY TN o ™Y . o 0N 4
T <% 4 0 i Sy o\ W &0 A
cT | By gRev o to 2 | ¢ VoY
i 2 7EVL wom sty LOLE

54




(6267 D) OL =Rl - nv i

ATV [ F0d Aot SC SN 700k ISd ,0F X o'c = regy

FoA 55 o Frinssy ) | 59052k a3 JvdS | — <L

- i 4 ) , 7 > /r " ” ” k™ h\d< = J“ﬂ-.
P
Fd -

T dgNIgE s N TFD WYY — [Nias N |[¥39Y FSA0D Y25 TAWOS Y g s =| #%

“/P7 v rel R zeo gL < si< G30° ] ccé 7
oChL/ [2L7 +5Z2 20 P2F LCF R 5T o0
3 o7 7 = p \.Q o ;\- T \.iml.\‘
boag L% 27z = 7L5 2t a5 2l K
QILS +951 A o5’ cst bLg TER Z50 075
202 LES! 72 050 ZLs Lz cro | 29/ Rk
22 7 o5 . < e el iz
Feilr 1225 ol 25 «wmw .mo: hmm. K o=
422! sse/ 957L E7é AL c¥< &if R \wn
e H= iar Ler gl EZr

75t2/ SLEt god I . : i

{ j M Ny ™1 TNy
)VQ. - i dhwu.. DM:N - T \J“M \\\
Y ) ~i= \\! |..l.. LY ok ¥ B " e
- .kuu 2 um.v e > .a,ﬂ 4 qN \m ) . ! !
R xXOZ IINuan LS
T S




22-2-2 _ . :
L-TF oS - NYIS FuMOLIOYLS ONIAA JC NOILSVES T le

s # < 2 A

SHALIAHLS ONIN ONY
Lq3nd ONIM INIDNT  COL
-lelef 4317338 SITNIONI D FLON

1

ddaee = N\_Q
g2 =
g7 OGL6L =M CELD.

SYIHS INIM

TOLS

- 0%

- Op

- OS

r O4L

97 . O/ ~ MYIHS ONIM

[X 3



f»

ur",l

@- TS we-7-T

( < .
\ ﬂ\\\m — NV S IVHOLINYLS PNy Jo NeiLovdd ~ e

ot =~ @ e L 2°

')
+
. ‘q
o

- Sl 2PHLS P NIM
anNYy. T3NS PINIM CoIDNT
oL INC H3115E SITANTIN | FLON

L
12 6< = /9

c'2 = 4

g7 OCL5L \A.WN- = /A

CIELED

TRIWOW SHIanIg oMM
qOoLS

W

§1-M 01 ~ LNIWCW orvaNTg PN




v/
A-Mv\\ ~NVdG W3S 1Ty LONH LS 40 ZOHFU(N&Q. VA . o
A, P - < P € 2 ! |
- b 3
—_— __..H._
I/ M
ﬂnz
n
/ 3
/ >
.in
-
. b |
. 9 Ma &
” '~
c ‘oN dv¥d 2 'oN dv1d ozt &
o 4...-
pd
o
05t M
o
9
og!




o I O
m ' .
A.n..y\\,.tz_w&.w IW3Ig Tynionyle 40 20.-._.U¢mmh¢~w “ o
M . L4 n- N
ot b e L 9 [ # c .
rl/ [ ‘ON & V14 f
8
~ z!
2 ‘ON dY 14 91
74
hT
7clS ¢

9 yNOLLIS UL

Td7 0] X & SGINIAils

2z

e




J‘v“',, f? ,. * - f./;ut""{:? ,"‘i .f- "’._n.“) - 4 {.4) )

R e - \ -
dar At E PRI ;‘3 d--:"“ B PR I

e e e eeeeeam o e [ 2 e e o e 8 A e
;. A :'-'-"h, ot %) i)
SRR A g B B2 INBoALN T3 'D. |THBOARDIOUTI D
Lo (Lpa (LI TN KL
LIl T | LIAATT
CIMHOARD ! 3826 T3 -}7]0% | =14 TVHE
; el 5077 $E58 |-20472 | -26542
| 3 525 Zi2% |~)320%|~10%907
ir:ﬁ:‘:‘-}‘?'{:‘fi’ I 242 2179 |-10o71501-9350
; 2 344 0 31EH | =)0 o5 |~16275
‘; z 1572 1480 |- 3625 ~-7170
luJT‘" / 1679 | 540 |- L2983 | —524%8
;. 2 58 | 2019 {~10945|~F/55
3 joo4 Q35 | ~4676 |-328%

HGTEC INBaaRD £ OUTZ20ARD L2ADS REFER TO

INBY>ARD 2% OUTBOARD DUPPORTS

250
POSITIVE LoanDS A3 SHAOWN

r-'e.p»m_ FORCTS AND MOAMENTS AT SAGM SUPPORT VERT
AN AVERAGE OF THE

C’; ,r' 4T

BY ﬁ.-.m UMING
"7’J“(‘N_) OVER HALH

DR TEIAMINGD
l‘!‘; sw’l’ jhm LG-"':'.D -
PENGQTH.,

TABLE 111-6 STOL - TRAILING EDGE
FLAP LOADS

LoADS AT

DISTRIZ b

N




AP NG,
INSGCARD

,’é;‘-’f.}.‘_.’: OF SWEES .";’a,“;—j

COS N = THOE8
STAH, 1#3,206 STA., | 84,20
. My T
5% e 3
M T " 22.75
_.--"""" ' . b
T N !
| ! .
]'?‘Sa ' ____—/-—-
T AREA = /2537 INE . RIGHT HAND RULE
1 &=
_9—':72 qa--m--w-—-——-- L= 632,30 2o
189,12 _ - 22.90 o2 632, 50
Gwoed = T Tiozs T PPV Tavoss T 67T ET
34,55

Fu=5798 X 60 LB.//N = 3478 L&, (L2071T) QUT3D SUPPGRT
F = 37,98 X & LB/IN, = 23246, LB, (L1/]T) INBOARD SUPPORT -

.o

Mo B3 2=295 = =17y t04 IN=LB, (LI1/MIT) INBOARD SUPPSAT "
M= B1QBX~255= = J 4,784 IN-LB. (LI fT) QUTB'D SUPRPORT

"M

STOL ~ TRAILING EDGE
TNBOARD TLAP

61



13
-

M

. '...-, i ,.f':-j- .-)

fM3VRAD

SASLE OF SWEER 97
CO85 AN = ?HEEZ
- Tl‘:“l "';'553. ?—O 5TA. 8'1"0?0
22,87 __...-vs-_-:_":_f"_f.-—""" "'-""S*——-
M Y]
| e
P E 31,5
A N

¥

109 1%
G552
2355
GaE52

57.70

BU.IBX \5"7‘.55 =

-5 =
0 X - H60 =

= 57,70 X 88 LE./IN. = 5077. 43, (LImMIT) INB'D SUPPORT
Soa 5T7.70 x 7?2 LB./TN =

e

RIGHT HAND RULE

= £3.30 S
22.00 . &3, BO .
- 78 o 242 L2222 . 06,7
GR55, = V.22 Q4552 72
l64s, 5@ IN,

Us5a L3 (LIMIT)OUTB'D. SUPPIRT
- 30,292 IN-L3, (LImIT)INB'D. SUPPORT
~ 26,542 IN-L38 (LIIT) OUTB'D SUPPORT

STOL - TRAILING EDGE
INBOARD FLAP
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. et
LME0.8R2D

.-; 'l LN ]
A PR |

ANGLE OF S/ Ta 2

Col ./u o, 95015
STA, ' I#8.20

Q= —
~2?_|CIO“ | L.: 63-90 .
__/.g.g..'..!_z_.- 2 _.?‘..%..'....L_O— = &2 .._L)é._B.:_?.’.g_.- .
G505 - 11485 55578 = 2%/ Grois = 4462
_BRES e :
95ers T 57441
Foo= 574 % 37.0 o124, LB (LIMIT) OUTBO0ARD SUPPIRT

n i

Fe ® B4 »x #0.5

M= F7H x-230 =
M BT8R ~190 =

2325, LB, (LIMiT) INBOARD SLPPIRT

— 13,204 IN=-L3 (LItiT) INB'D SUPPORT
- 10,907 Ir-LB, (LIMIT) DUTE'D SUPPIRT

STOL ~ TRAILING EDGE
IHBOARD FLAP
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INBOARD FLAR '
TURSIANA L  pMOIMENT DISTRIBUTION?
: o TNBOARD

i Y i M R R g S ST " W 5 S e B S ey SR RSN RE NS M ne e P e ew——
A s

"BERTUINTLE. 7423 IN-LB,

4
' FLAP NGO, I
| |
6085 IN-LB. , :
5TA 148,20 : 968/ IN-LE. ... ...
| 574, 84,90 3
15587 IN.~ LB, | !

13078 IN-LBD,

FLAF NO.2

10705 IN~ LB,

17214 IN-LB.

Cam e -- - . — - .

hY
AR

. \
Ve

6328 IN-LB. : q
\ Q LAP No's | 1

#5579 IN-LD,

7613 IN-LB;
NOTE: TORSIONAL MOMENT DISTRIBUTION IS5 ASSUMED gw-.v:
LINEAR FOR SIMPLIFICATION, o

STOL - TRAILING EDGE
INBOARD FLAP
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L
prd

' i i r
S _.\j._,‘ /

'-:.lr.':.:f‘ll J'.-{'J‘?
57-!4'0 I': ?p éa
___,_._--—'-"// RIGHT HAND RU!.KE
et a =—::a---e—--—-——— L= 51,0 B AR st |
/18.50
B7:.95 _ _ on noy A8:59 - 21O __ . s
-—.'Z’:J_‘.fo{:_’g" -7;‘7‘90 ".;‘,‘(068 - /‘?-é{ ._?é(ass 5‘“‘2/

LEIL

Sy % 93,496 = 5050 L8, (LimIT) TOTAL .
Sz LB, (LI1AIT) INB'D. Fu = Z1794L8.LIAMIT)OUTE'D SUPPIRY

1= -0752 IN-.LB (L1021 T) Lri3'D
fe= QBTEQ Ift-LB. (LIMIT) ouT3'D,

\

P

‘.

STOL - TRAILING EOGE !
CENTER FLAP A
i

t >
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"o T
Ea"“ U T Fae

Bl Rl s
C'-I J'j » }’: f':

STA 1832 6O
STA, 240,62 M
m N
e
FN
"—-—'///
L RIGHT HAND RULE
.—e-,_gns_a-iﬂh—-—j": 5—,'0 —————
87'?5 - __/ﬁ..'._é:o—— - g AL 5170 o
Sara ¢ 7006 gyuzsz T T0T Tawssz” 53.9%
E,= 7.0 % 93.Ql6 = 65604 L3 (LIMIT) ToTAl
F, = B#E0 k. (Lir?IT) INB'D
2 B 6% LB (LIMIT) OouTB'D,

~r
v

—~190565 IMn-L8 (L2017 ) I3 D,
—10,275 Lr-28 (LI/I7T ) OUT'D,

it

~,
-
]

Y
/e

il

STOL - TRAILING EDGE
CENTER FLAP




. MU
a'.'L J‘JTF' 2
»
57/ | 240.60 S7A. | 182460
/!
.’” / F;V '
.——"’W
Fre
’/—_‘_‘.‘—"———‘
" RIGHT HAND RULZ
...a-r._..q'-. arepost - e )
© 18,50 bz 50O i
[
8795 _ - 04,52 18.30  _ 404 2/, 00 3
- YE QP2 e =S F5ols T 5267
Fam 15720208 (L ."4.&"'-") INE'D, Fy= 1420088 (LImrT)ouis'y
T, = 33.% 92,52 = 3053 L3 (LIMIT) TOTAL i

/4 = - B0G5IN-LB, (LIMIT) INB'D.

frn = 770 IN=L3, (LIMTT) auT3'D.

STOL - TRAILING EDGE
CENTER FLAP




.. . . - s A
O L PR

[ o Y f‘f‘ a

. . i
ML RS AT IRE I

BT BTIN-LE,

._\--
..

T~

PATS I s R R

e 270 TN Lé
\\

FLRAP NG,

-

oy
~ |
T~ » -
-BLI1DIN-LB,

5ThH, 20,50

Q@5Aaa IN-L8,

STA 182,60

215 IN-LE,
FLAP NoO, 2

~BoLDTIN-LS,

~10850 IN- LS.

B504% FLAP No., 3

NLB

-2627%3 IN~LB

'IILE?’ IN“le

STOL ~ TRAILING EDGE
CENTER FLAP




' r". .‘J';,#‘- f'

Ll Ta552

-——

.‘\
STA8 272,830
[ ] »/"
STA | 211,18 bor
."'FN
/‘J’___,_,..—-/
| e Lo 58,38 —=t
q
{
£5.85 . /13.7% 23.38
— _— - ,(7 ———p—— .3 = L: -
“Hoea - @778 94053 - 158 9%0es © 70:80
FN= Hex 6093 = 32/918 (LI1mIT) ToTaL
! S, % 1679 8. (LirmiT) INB'D, .
'\ Fop 2 15%0 LB, (LIrIT) oUT 3'D,
L
{ b
i M3~ G298 IN~L3, (LIAMIT) INB'D, -
: MM = 5243 IN-L3, (LImrT) OUTB'S, . ;
2!
' STOL - TRAILING EDGE
. OUTER FLAP
§
f
¢
}? 69




L orean ML
v OUTER
X
S7TA. )\ 272.830
SThA, 2118 "
‘ A
’Aw_ﬁv T F,
/
W
/--—-“———'l
—-l-‘——--
ar= nd
WERZE L~ 38,38
(
65 83 _ 1372 . 3938 _ .., ~o
Ga5EE = 6962 —guzzm o~ 7 GHE5E A5

Fur ©Ox 2.6 = 4177 LB (LIMIT) ToTAL

Fy= 2458 L8 (LimarT) INBD,
. Fy= 2019 LB, (LirtT ) OwT8'D.

= -/0965 IN-LB, (LLrIT) INS'D,
M s = 9l E5 IN-48 (LimiT) ouT3'D,

STOL - TRAILING EDGE
OUTER FLAP
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LI ) . * L] L]
P AN, e

a7 E R

5TA. | 272.390

STA. 211,13 M
—
M o
| i ™ N
/EVF/’
N
---""---
-E._?E.-:--w—}_= BL38
(15; 83 —— : /3’7:‘-’: - - 3(1'_38 YY) L-X7)
F5015 &7.23 95075 1.4 4 G50l5 = 1P

= 1004 LB, (L2pnrT) ITHB'O
qQas LB, (LIMIT) ouTB’'D,

Fpy =
28. % 69,28 = 1939 LB, (LiMiT) TITAL

F

H)

~HoTb EN-LB. (L2mIT) INB'D.
~BG8Y IN-L8, (Lit11T) OUTB'D.

17

lid]

[T U

STOL - TRAILING EDGE
QUTER FLAP

ke S

fam o i ™ B

e o v g i Y —— i

- ""'""“‘f";‘c"_‘_'
ST ™ AL Neea -
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N P R A
! - 4 - 1’/‘ )/’1 -t/ D!-BT;J.“.!JLJT-?gI\l
LHBIARD ———mvw
'.: ¥ * P"L ) S (-' ’
..N:; yIod-L 3 ') Wy rLait MNA
| ]

™ ?1«3 \!1...5\}

w3l IN-LS.

STA. 2118 574, 272,30

5346 1IN- LB,

NR\
-3g50c IN-LEB.

2 NG, =2
\ IN-LB. FL AP s

-5H250 IMH-LB.

2360 IN-LB. 202 Iy-28. FEAP NA. 3
. i\“--._ l\‘\
- 524 IN-LB, . 2L55 IN-~L3,

STOL - TRAILING EODGE
OUTER FLAP
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i
]
3

R I
b - - ) 4 ae
W {IHRR SuracaT

e '2 :J [
S, LR A S aeRaRT o
CEya Ln FLapHNO. B ~ 13, 20# Fvee (LIpiT)
ol oL, man2 N, ~ID0,Z7L [MN-L3,
.?‘J:-:-’--'E) L, 1."".':.1’}.""’ }\/ﬂ. H "'"7" /O‘:-’ IN"L’I-'-".-
THRING MopIENTE ABOUT THE PIVET POINT ON »
Flp 82 S m )
8 .
=2 0= /'?.".7R - 43,5 X 28325 Co522 ~143 Xx 5077 Cos ¥Yz2° |
-/, 0 X 38"’6 cos 63° ~32.0 x zzzs5s3:n22°
—/6.0% 5077 SIN #2°~= /.6 x 332(. SIrl 63°
—1924%4% -~ 55677 —17/0% = |
17.75’5 -~ BZ5,926 = O
Rz = 18,583 LB, (ROLLER LOSD )
12,325 SIel 54° = 4700 L3, _
12,835 Cas 54° = /08oo LA,
[
Z xR,
2760 DH#/0
1740 =320
2l eo0 __ 870
7660 7670
15,680 — 7660 = 3Bl40 ACTVATOR LOAD .
/1. 706 -~ 76T0 = 7030 REACTION AT TRI-PoD N
v
t‘-
S F M= Forcs F MOmMENT PSR SuceoRT, :
FaR SIMPLICITY, THE MOMENTS WERS USED DIRsCTLY L
IrN THE EQUA TION,S OF EQUILIBRIVMM WIrrlour -
CANEGIDERATION THAT THIS PLANS TS MoT NaRrerlAal 7o h
FLAP QUARTER QUIRD (61 ExrzoR) ) 3

-
Faf i

STOL -~ TRAILING EDGE
INBOARD FLAP ‘-

L




§ -
' ’ .).‘g‘--"".' ‘
1 -
\
. VIR g s
i‘ Ty 34‘1,?—!};3___.-

el
] - \ ]
/3o
!
#3,5
. 4
{
A
4 DIMENSIONS SHOWN ARE THOSE FOR THE I'NSOARD i
\ i SURPPORT. N
| b
i E MDMENTS SHONN RESOLT FRO/M TRANS FERRING 1
E Ty # M FORWARD,
v b
STOL ~ TRAILING EDGE
% INBOARD FLAP
§ 75
e
b
;




HEIY S D U S BN S

Ll e S 0T 0 TS Lot Bl P
T JTIML Mo M '=::w 7L RTALTION AT UBSSTR SRLe Q>
e 208 R, —- 2'.32:'3 X (.aza. 5‘ -~ "'0"7? x .’-5'5‘ 5'

b 5HF ? .
RU=_'?_.€..LL_?._7_—3/ 5w LB,

P2, = HaRIZONTAL REACTION AT REAR 3PAR (UPSER) '

Clhreo&?

Py

2)BR,~ 18,335 X 54Y ¢+ TOBC X KB

'—’;9::‘?7: 1(3:}
2Ll D

Ry = 32,252 LB,

—
: .
o,
- i
P"‘. 1
ol v
— Ty, i
¥
- :
—
ﬁ .

STOL - TRAILING EDGE

INBOARD FLAP




N A et e — T =

ey

e

-)' Ny Iy A ’*"_"
\
" e :‘J‘;’ (" A -r
. L TED 2,403 o
nDfES2 L TAT AR LN
W& 3% L2F

- I ‘—"— -

7= /-’_"" —’3'/.;0 = .53
i P

! -

~ D7,

o ~2L 2473
(a .55'9 '

‘ —
2, 520 - 34900 PSI
A S

=24 :-./3"'0”10"x.2n¢ Iy

I ‘FT' ZETE x s P D
L= 37 _

J o 2,31

Vi

o zZ.7

M= 24785 In-Lp
M= bGBZL IN-LSE

6682 X.875 _ 4 2
- 2719 = ~R7, 592 Psr

-39 I0 - 275972 = - 46,500

DUS To THE REDUNDANCY OF THE SUPPORT,THE TWAE
I5 CONSIDERED TO 35 ADEQUATELY SIZED.

STOL - TRAILING EDGE
TNBOARD FLAPS




LI O

Ty
-

L N

el

WTNL
CTLAPS
DERLECTLON AMALY SIS \
THE FLAPS.COMSIZTS OFRTHRIEIE SECTIOMNS 2. LN3CARD, . .
ENTER, AND OUTBOARD, EACH s.ecrrcw MHAS THRESE
/L.\Fau_ SHAPE PARTS SUPPORTED BY TWoO SETS OF
\f*lcf(b. !

A [ 111 5

1. I L_....J .,...

R,
AD REPRESENTS THE FLARS , WITH BANDC REPRESE.N:JNG
THE TRACK SULUPPORTS. :

=<
. a. w
=EM, =0=R, L +~L-g—— -—'2—(0.-}-1.)2
{
Wi .
R, = +wa. S
/ 2 |
THE BENDING MOMENT BETWEEN B AND C I's
wla +x)* _ wa * __wx*z
_WXE, wex | WaT
T2 Tz 2
FOR ALL POINTS BETWEEN B AND C
' n d2Y _ _ wx*  wrx _  wal
fiy= Elggm=-—g + 77 2

ASSUME THAT THE MOMENT OF LMHERTIAR IS CONSTANT,
UsJ‘NG‘ IAV , THEN THIS EQUATIGN CAN 8BE& INTEGR/?TA’.’"D
8.C,

L L
lj: gMﬁ)‘ = A WHEN x-2

THE ELASTIC CURVE OF THE CENTRAL PORTION 0F THE
FLAP
8 z, 2 3 2
Ery= - W x +wLx _wax® wedx | walix
24 7z i X i
FOR MAXIM UM DEFLECTION Xa L/2
—wit WY | wair  wed wa>r* -

Erd= g * 96 " 76 T 48 )
Lonswet o wote?
Y YA X

STOL ~ TRAILING EDGE’
DEFLECTION ANALYSIS




My == 50 o5 T

a g
/rf)‘,: T e ’UJ - - ( ( 4, 3?) - /2,6

7 TRIEIS3 AT THE BUPRORT
e 13, 561 X 1 5 oy !
£ == R = & /2,05 P

kA Qo 31

- = = 28 5
2 2 X 5L ¥.030 81 PsI

mnan. DEFLECTION v
SewLt | wat®  5x63x(67.2%9) 4

-

@l IN=L3

= ~3).5 _9.9.5“) + BLB(67.29)(33.0%) - 18,66/= 17,06/

GRx(24 34) (57 29)°

Ely=--ggzw + “71¢ ° EEY)

5 27 jo® -
u o — — -3 |
T~ T B0.0x 10° x 2,4 0.0853 IN,

£t e .030In, F =309 %x10°%pPs5]

STOL - TRAILING EDGE
INBOARD FLAPS
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LR RN

e 4 S a4

AR . -
S s (IHN3BIRRD)

W 33,5 L& I (av.)  F = 30.0x107 P57
oomoart, L, Low ba, 9% '
T OB 3
e o XD kR wia*
2. 2. 2
wa* _ 85,5 2
Myno= ~ g = - (24.22)° = = 24,797 1//-23,

My by = " #.75(16.73) " + 44,7 5'(5;5."-‘5,\(/5-73) - 24137

= ~/EHE o HE 20O ~24,197 = (G458 IN-LB.
Pig o, = = 4015 (35.47)%+ #.75 (66,95 )38.47) - 24,177
= b, | ‘
— #6,200 + F2,%00 =24,/77 = 22,003 IN-L3

o MMC | 2HIFT A LS

= £ 7725 P57

Y i, bl
G ' : >
S M 172i% = B/52 pPSI

Z2AC 2 X 91 X.6350
MAR DEFLEQCTION
n B3

coyn Sna8.sx(6690)%, 83.5x(2420)*x(45,94)"
T 284 /6

U=z - 5.03 % 10 = =, 0L537

¢ 32,9 % 1072 x 4.2 0637 IN,

STOL - TRAILING EDGE
INBOARD FLAPS
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e

B B
PR PRSP |

. t,’

LT }

VRV LY £ N

W 3.5 L5/10 (AT,) Jx B0.0 k105 P
w28 fa et L=z 55,62 ITn, . :
P 030 l
e ux* . wix  walk
l'/.';\‘ e 2 T 2 z
o 28.5 ;0 . B
My = = g = = 22 (2%,00)7 2 =~ 0)/20 In-LB.

o by = = 1925 (146.65)% +19.25(66.52)(16.65) = /130
= -~ 53356 4 2/,352 /80 = A236L IN-15

3 4+ 12.25(6¢6.52,85.51) = /199
~ 21358 4+ 2,77 =/N30 = (0,179 IN-LB

r : - -
0 -
R T =1230 PSI

z 28 T a2X /03B x.020

MAaAX, DEFLECTION
YRGS e 5 x 39-57‘(660&2)“
b C.-' - 3‘;3‘{
. L 3072 %10°
J‘"‘ 30,0 X t0° X 8,92

28,5 x(24.10) % (66.62) %
/&

+

= = ,024% IN,

STOL - TRAILING EDGE
INBOARD FLAP




]
INBQARD FLAP
!)-—-:)fw .. \‘
!
4 . 7.25 :
-r—l.é'-—l
A-p
AREA = 5.47518%
) Iyy = 3,940 INF
IEZ - /é.‘c’?—fﬁ."’
( lea 725 — ]
| n—:.r.,—:l
[___:’ o |
p
— ~—n
i
' B-B N 17
- AREA = 5195 IN. ?
‘¢ Iyy = 17,80 IW* ’“"‘71
Iaa £ 270 30 [No“‘ "il
TOL. - mr%me. EDGE. .
NBOAR |

AT B2 e AT T ’ S _1



TNBOARD

ZEAM

A A S——-—

FLAP

B b LT

6025 "
--],6 '”.25
3 o —l v
— ~ ]
‘-
8. 2
— o |
N a— \
cc -
IYY - 47090 T
— ——
3,75

——

A Tyy
Iza

STOL - TRAILING EDGE

e

INBOARD FLAP

AREA = 5. 20IN>

s5.97ImY
13,30 IN"

- e —

T s =




THBIARD FLAP
BEAM
—— ! R
1
8.20
11.50
'
il fom L5 e
§ _"—l
g daiid
z.oo_’l
YRRy
l{‘.ZO ' .
' . r= s.24 N
K r
=
; i *ZlOO‘J
-3 A= 2,49 IN®
_i I = 43.53INF
4 H-H '
s
~ EACH OF THNESE SECTIONS ARE SYMMETRICAL WITH RESECT
| 7O A VERTICAL & |

* | STOL ~ TRAILING EDGE
‘ INBOARD FLAP




THDBARD FLAR

TRPRACK
3 50 (TYR)
I
202
I PR
p
E-E
A = 3.62IN°
IYY = 7007 IN.Q‘
IE’E’ = 2.25 Iiv."’
I
Y
A 50
!\ N
o ——t .25 (TYPD
H
7 N\
1-€2
)
b 3,00 ——»!

-
o

A= H#50rIN*
Iyy = 12,56 INS

. ¥
Tag = 2.70 IN.

i N{
I 2
F-F ¥
Ivip = 13.38 INY
I,z = 3.60 IN*
; FjS
1 [ a
N\ (7 f
J \
r ]
r-1
A = 2.97£‘N.:
L,a= 1.5710*

¥ SEQCTION F-F IS IN A TRANSITIoN REGION,

STOL

- TRAILING EDGE

INBOARD FLAP . . =

e
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_:"'.' ' ' j" -‘,--..-:. .'-‘:: - foN A \ .
T L0AD) :
] /N (T’-""'MA /WOM‘-Nf)
BOED FLAP NO, -~ 15,2565 Iro=23. (Liral7)
Cola 2 FLAP Flo, -35,8%6 IH=-L2,
3050 FLAR No, ?

-2 01389 Iel=L=2,

TSR ING fA0IIENTS ABOLT THRE PIVOT PoinT or

FL AP NO. ] To RillD HORIZOMNTAL § VERTILCAL COrdi.
"l’a..vf‘“}_:j 7~ MAE REnACTroN AT Fe

ZiM= 0= q.66Rs + H x1526 sm?s G H#B302 SIN 55 ° l

+H X .&5“7_; .SINB.?
A PB/ + 2.5 x 1470 - }19,22%x 2700 + Do, 57X 1%50=0

1,033 L3, !

a‘g’ ‘?péé -
0943+ V¥ 1526 €05 75% + V_, ¥3302 Cos 55°

FVy X 2B EF Cos 35" v o ;

f |
1,348 By + 2GR 595 + M, RS R 23,25+ 29.58x 2070:0

9.5 /4 7. R

= . = 8’ é LB; ¢

"?EH 10,7 % 57 ;

»7 4 70711 |
£Ci,135) # (2090)* [ B4 oS mm = 16,570 08,

STOL - TRAILING EDGE
CENTER FLAPS
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AR NO. ) (CENTER)

WX WX wa*
2 2 2

wa* 52 %' -
My g -5 = =73 (19.67) = — /0059 IN.~L8&,

‘I/,’: P -

W= 5z L 3/-?1\'0 a = {2, 57:”: L o= 5’1’.2’-[”4 | t:,azs

Lo Mc _ —lcos59 X 1L.OS - ,
j;,‘ - = T = + o6z PsI

2 T - 5612 A
T oHs T 2x 39 x.025

= 3/¥2 PpsI
i

Y = ~.0642 IN. . . E=z30.0X10%°pPsr

‘ |
Fr AP No.2 {(cenTeR)

- wa"' 70 x(19.67)"
Mx o 2 T =
W= 70, L8, /I‘N.
£ MC ]384 1x 12
b r 2,/

/356‘/ .I‘N LB

= £ 7737 PSI

T /0B 50
= = — — 5
%_ 2A4% 2X 65 X025 2,238 PS2

Y= ~.04b6 LN, £ = 30.0 % 10% psi
ELAP No.3 (CENTER ) | |
2
Myop = - we = _ _ 33"(2"7 L61)* - 6384% IN-LB.
2 w= 33, L8/IN.
£ = 2 < 6284 X LBl = X 549z Fsi
22 T M9 .
T=%AF " Zxi5x025 - 128Y Fsd
y= —0191IN, . E:30.0x10°PsrI
STOL - TRAILING' CDGE
CENTER FLAP
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LA = BEae

____.._......_.__........‘.—.-- ——— o L AP -
e i — !
A
, ]
!
| 200
oo —_
|

— 1

—_—

3,90 IAho

AREA =
Ipy = 2,90047
Temw = 2843 In.
i
&'!5:-
p— A
e ‘
Lr:___—l #.50.
3~ DB
AREA = 3.35IN."
Iyps 7.63 0"

Tay = 22.%3 F

it

STCL - TRAILING EOGE
CENTER FLAP




STOL - TRAILING EDGE
CENTER FLAP

[ |
' CENTER FLAP
' frack MO (TYR) 32 (TYe
- | L ! ‘ : |7 o
T T ]
N[ - |
< ? .
2.80 ‘
1 542
f ]
= ! i
E-E 1’
\ I~-1
A= 2.5%1Nn _
- A= 2,42
Iyy= 3.36 10" Iyy= 2.66 IN,
- - o
132-— t"‘)lé-rl‘ 1.2.::‘::,',7!”.6"
( [
- 2,807 |46 (T7R)
_o
=y L N ‘ *
_ ‘ f A
. e
= gt [ 2 5 :
- l 1'
~ .y 7 \ L
; |
- G- G
- : A = 3. 07 LN
i Iyy » 5, 84 IN*
|




T y '3 )
—pgom B ATVR)
"'.' l '
”~ j‘ .
' H
i
!
577

\ ] ?l

C"'C ‘1'_'
AREA = 3.5 10" R
Iyy = leS0rn”
Iaa = 13,7017
,l-.::';- (rve)
E: U : ‘
1
3,00
_ ) R
D- D .
AREA = 3,24 IN,
Iyy = 2.084MY
Izz = 1%43In}

STOL - TRAILING EDGE
CENTER FLAP
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Rabanil
o<

¥ 48 e

-

F!‘.‘,...._.A -
!
|

]
PRV RV EAN Ea SV R
s D ) e i R 1
runt ! \ .
N A G S
1 o m—— —d R ' i
—tot b 25 (TYR)
8,75
/¢,00
‘= ,
!
o v
! A= 3.5 6IN (ToTa
} / —] I=22.54INY (Torad)

A= 1.718 IN?
L= 1659 rn"Y

'J'_J
He M

TOTAL A+ 45510,
TorAa. J =3L138r10"

]

ZACH OF THESE SZCTrons ARE S IMETRICAL WITH
RESPECT TO A VERTICAL (&,

STOL - TRAILING EDGE




. ety -

e = . —

-t ke e e ———————

I

00'73

- 228 -

BfHLE

— 6€%¢E




F!l
-

Dl e i e T ——'—'ﬂ"""——v—'"_‘

e v ; M TITSL f a8

U BR FLOG2 NO, 2 B oad fri-ra. (LirviT)
"‘n! ! 77 I:..!.. r':il J:J f‘/ar 2 :-?_‘J; J' '-I f)
w2la MaAR Noo f.r', 54%7

TARING M ardENTS AB00T THE PIVIT POIrT DM

T HE Ry H16/0 SINTS -/-H 2083 SIN 55 *-st%?s,r/wf?-_-c
V
TS Rﬁv +2.82x1555 14,81 X7 AO.F 2.8,3bXE52=0
7.-’;’51‘,"3;,1- 2)56 + 25325 41582 =0
) Y2507 .
!\Lv 7.4 5 = 5997
1113 Rg+V, 1610 CO5 75 %V, 2038C05 55 4V, 767 €05 55°
#
PRI, 02 RBIT 3,558 A30 ¢+ 22,74 % 795 = 0
11T ,'er - B4R+ 12,557 415073 = 0O
BISTH -

Ra: 66LOD
o

1L 13Ry + #BBO 4 J0,098 + 5787

= },7%0
Rs 279
\ .

.

Ry = 6400 1790 = 8390 L&, (Lie117)

STOL ~ TRAILING EDGE
OUTBOARD FLAP

Nemoome

,.,____._..
-1

oF

- N

-

94 B




LI =
s

Ll (naTiasal)

Lo
.'I.I.J' o ‘f“" /3 . Yi e ':':l. './ r “I '

A / '-’.'. ."‘.' - M !-/‘ ‘:. = ::j. : .-., T

BRSSP N E FEE NS I AP S S B

. N bk wat

l’l L) :: ol . b

X = > =
' ‘:Ust.."‘ "".!.',f,"‘":': ..‘n‘ .
Myop ™ ~mg @ R (MR G )T = - B L3,
3 v Q arlh ;
i /:: o K3 % Y s Tz PSI
o bl 6O
i Sl '
.'.f’.-. = P ETEErE — s 333.;; PSI
ve —t o 2x 27 #0220

Y n —.0322 IN,
FLAP No. 2 (0UT30ARRD)
W= bLo LE./JN-
dom Jy 40 TN, Lw Yo 5
Lo war < Gbox(lvsy)T
Myso™ "7~ = 5 = - 6255 IN-45.
me 6255 % .95 -
=T = T8 = 5457 Far

o ’J:’.':.‘.?o -
T b2 = 8324 P3I

F Y o k47 x.020

= "’pO?C‘}D IN!

Q5T

FLAP NO.3 (OQUTBOARD)
Ww=28 Ladmg‘. -
M. =___,__£":_ = - 233.(2,?'67)_-::

Xz o
£ o= 51,1//5,5}* /.03 = HB50 PSI

or qél-‘-s
. o, 2 —
T Zx 55 %.020 /207 PsI

STOL - TRAILING EDGE
OUTBOARD FLAP

416 IN-LSB,




LI T o or sy ‘e . ey e
ol WS L e AL 7!

(SN NN o ) Jf
i , o) j podd (TY3)
— ' -z .._.i_,_.\,.
""'1 b v !
( [
mte [ 15
»
C et N L.25
T {
O}
— é— T L i
—
4.\
¢ - ¢
. HREA = 3.25 .w.’-#
YY'—"- ,20’1“2.?’!-

12,39 IN?

Lo I
al
nl
"

5.15 (Ttve)
! A

4

5 (TrR) 2.80 ;

sy
-

2,98 ru* | \
2.13 N | . o

14,06 T |

STOL - TRAILING EDGE f
OUTBOARD FLAP - ’ ’

i




—

- i
-

|

L"ﬂ

q . %25
3

2,160 IN?
$oaw et
38,27 INY

- STOL - TRAILING EDGE o
- ¢ OUTBOARD FLAP - "

A
L
™
!
uon

9




F el

*
3
| {

x
G T T A A Y M S A T

f BIPE) -."2 o) ' L A c:"
.‘-.’ ).r'\‘ ;: {'_
'
1
o — }
20 (TYR)
l !

E - E
Az L7
Ly
Tag =

-—
-

net
-

2,17 LH*

2,76 IN?
P ‘?, Il\f.‘#

N T Y e
! RN
: !
N |
= iy
]
2,75
o N

STOL - TRAILING EDGE
OUTBOARD FLAP




.
—

-

—

LY
AT TR I A iy

2
D T O

EUT IR MO T

| — 4 -
i
I b o
; Ry """""./O
|
i
2,00
1 b-—-———.—--{

fo= 3,24 INF
I= (L1210 Y

a9

A
. | 9‘

STOL - TRAILING EDGE |
QUTBOARD FLAP }

P g e w—— T

il =100

I
e

J-

JER2 INF
e 37 LN
093 In Y

J
A= 2
I 7
Lang =

ELCH OF THESEAE SECTIOMN ARSE SYMmETRICAL WITH N
PISPEST TO A VERTICAL CENTER LINE. N




SfF- ua“h\
Rl

010-2-1i1-Ad "SMT 434
TWNSINVHIIN d9Td QUUOTLOO Guy ¢ WIINTD S AwvoaNT

¥OJd QISN IV SNOILWDIGT NOILDIS JFAILVITY Fvs IHL

s SWy3Ig L¥0ddNS ANY WIOVIL dVTd 40 MIIA Fal¢




.\1 Nvds ._55.625 INIM 40 zo;ué...
8" I AR-Y

(narixyt aaiveiiss)
1¥1S  ¥393nud

3627 LNo9Y LNINOH

TAMITT O JONIE AL
INCTY Si
TYHALOAYLS 1 SALON -

~23452Y

o ~

2 My

A

= ININITI  dV14 gye

NOLL): u, ~ ‘la

A9HIH

O

o

i
|

~- ANANON

—

81-Mi

ININITT V14 gz —

NI

?z:_.,o.a ON)

INIKOW 39NIH NOI133S
40 Nollngiaisic

104S

ASIANVLS




-~
\\

s hr i —eE—urmme vwe— e e =

. N ' T )
f~ il ord — . : : :
“ ﬁv\,\..{ NVS - TVENLOANIS SNIM 40 NOWLOVHA= & ©

ol . 6 # L 9. e« ¥ g T

T (b oo p _.“i_:ﬁ,._,.,w.m.m_&aaxu :

. _, ll‘lll‘ll.ll . e
llll'l"‘l

(wamxyn aalvailssd) f T~
wv1s wasanun—

*3NIT Z9NIH 3ALL
© -33ds3¥ - 9NOTY Si :
. NYdS IVHNLINY¥LS 310N

S (animog oN)
b 3DYOA. STTYIWHON - NOIL1D3s -
40 NOILNEtELSI@ 3ISIMNVLS

101S

b7

. IN3NITI dV1d gge T —

—ININ3213 dV1d [gi

L

Ill'l_l_.l.l.A

ﬁv

. 0%

bal,y

o)
~N

Cg

o
.

NL47~ 3du04 vitwoN NolLd3s~




™

PYLON STRUCTURE

The pylon structure consists of aluminum alloy skin and longerons. The
four longerons form the corners of the box beam and torque box, The pylon
is internally stiffened with frames and bulkieads. The skin gage is

0.070 inches, except for the bottom panel aft of the thrust mount and

side load fitting which is .080 inch.

A criteria was established for the outboard engine nacelle under the follow-
ing conditions: '

1. Flight pullup with roll and 1.5 cruise thrust.

2. Negative G flight maneuver with 1.5 cruise thrust.

3. Landing condition, positive G.

4, Roll condition, 2.5 side

5. Landing condition, negative G

6. Takeoff condition, negative G, with 1.5 x maximum thrust.
7. Engine seizure.

A summary load sheet is presented showing the distribution of loads appiied
to the pyinn at the front, thrust, vertical, and side mounts.

Three critical conditions design the pylon structure:
1. Llanding condition, positive G, designs the lower longerons.

2. Takeoff condition, negative G, with 1.5 times maximum thrust
designs the upper longerons.

3. Engine seizure condition designs the shear panels aft of the
thrust mount.

STOL - EHGINE PYLON STRUCTURE
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Section 1V, MLIGHTS

The weight, mass distribution, and mement of inertia data for the
STOL wing is based on a combination of structural and deterministic
gstimating methods,

The following components were evaluated deterministically based on
preliminary stress sizing.

Wing Box shell structurc

Trailing edge flap support tracks and carriages
The engine and nacelle weight is based on the §-3A actual weight data.
A1l other component weights were obtained from conventional preliminary
design statistical weight estimating methods.

The centrodial locations of the wing components are shown on
Drawing PD-111-2-00% mass propertie. layout.

Tables 1V-1 through IV-9 are summary tables indicating weights,
centroid location and inertias of wing and components.

Figures IV-1 and IV-2 are mass weight distribution plots for the wing
box and complete wing per side, respectively.
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